Motor deficit in a tauopathy model is induced by disturbances of axonal transport leading to dying-back degeneration and denervation of neuromuscular junctions.
Several neurodegenerative diseases are characterized by both cognitive and motor deficits associated with accumulation of tau aggregates in brain, brainstem, and spinal cord. The Tg30 murine tauopathy model expresses a human tau protein bearing two frontotemporal dementia with Parkinsonism linked to chromosome 17 pathogenic mutations and develops a severe motor deficit and tau aggregates in brain and spinal cord. To investigate the origin of this motor deficit, we analyzed the age-dependent innervation status of the neuromuscular junctions and mutant tau expression in Tg30 mice. The human transgenic tau was detected from postnatal day 7 onward in motoneurons, axons in the sciatic nerve, and axon terminals of the neuromuscular junctions. The development and maturation of neuromuscular junctions were not disrupted in Tg30 mice, but their maintenance was disturbed in adult Tg30 mice, resulting in a progressive and severe muscle denervation. This muscle denervation was associated with early electrophysiological signs of muscle spontaneous activities and histological signs of muscle degeneration. Early loss of synaptic vesicles in axon terminals preceding motor deficits, accumulation of Gallyas-positive aggregates, and cathepsin-positive vesicular clusters in axons in the sciatic nerve suggest that this denervation results from disturbances of axonal transport. This physiopathological mechanism might be responsible for motor signs observed in some human tauopathies, and for synaptic dysfunction resulting from alterations at the presynaptic level in these diseases.